Inhibition of sodium butyrate-induced apoptosis in recombinant Chinese hamster ovary cells by constitutively expressing antisense RNA of caspase-3.
Sodium butyrate (NaBu) can enhance the expression of genes controlled by some of the mammalian promoters, but it can also inhibit cell growth and induce cellular apoptosis. Thus, the beneficial effect of using a higher concentration of NaBu on a foreign protein expression is compromised by its cytotoxic effect on cell growth. To overcome this cytotoxic effect of NaBu, the expression vector of antisense RNA of caspase-3 was constructed and transfected to recombinant Chinese hamster ovary (rCHO) cells producing a humanized antibody. Using this antisense RNA strategy, rCHO cells (B3) producing a low level of caspase-3 proenzyme were established. When batch cultures of both B3 cells and control cells transfected with antisense RNA-deficient plasmid were performed in the absence of NaBu, both cells showed similar profiles of cell growth and antibody production. Compared with control cell culture, under the condition of 5 mM NaBu addition at the exponential growth phase, expression of antisense RNA of caspase-3 significantly suppressed the NaBu-induced apoptosis of B3 cells and extended culture longevity by >2 days if the culture was terminated at cell viability of 50%. However, compared with control cell culture, the final antibody concentration of B3 cell culture was not increased in the presence of NaBu, which may be due to the loss of cellular metabolic capability resulted from the depolarization of mitochondrial membrane. Taken together, this study suggests that, although expression of antisense RNA of caspase-3 does not improve antibody productivity of rCHO cells, it can suppress NaBu-induced apoptotic cell death of rCHO cells and thereby may reduce problems associated with cellular disintegration.